CHAPTER 9 (Odd) 


1 a. TM. = 10 Y 
ll 22=+602 6 0 
O a 
12 0 +30 3 
Pi 1 
P,=PP.»= =A 
3 62-622 60+40 
= la 
2 
6 20" 
cd A 
6 Q + 12 Q 6 
12 20"3) 1 
PM= Y =2A 
2. 17020+680 3 


=P +1 = ZA+ZA=2A 
=P =19= A-A=0A 
ly =T3+I3= A+ A=>= 


2 Po 
b. E¡: P"; = TR, == | A 12 Q = 5.333 W 


3 
1 2 
E»: P"; == 1"7R, = E a] 12 Q = 0.333 W 
5 2 
c.  P,=RBR,= E a] 12 2 = 8.333 W 


d. PI +P", 


5.333 W + 0.333 W = 5.666 W xx 8.333 W = P;, 


3.3 kQ 
r, y 3.3 k0(5S mA) a 16.5 mA 
E 5 mÁ 2.2 kQ ESE kQ 2.2 kQ + 3.3 kQ S.5 
= 3 mA 
3.3 kQ 
E, TI", = 8 V Ñ SV 
1 — a. 
2.2k0 -" S47 da 33k0+22k9 3.5Kk02 
= 1.4545 mA 


I, =T',+1", = 3 mA + 1.4545 mA = 4.4545 mA 


(Odd) 


17 


78 


Í, 
6Q >0 30 Q 
E-l12V 
AA 
R”=7 2130 Q » 5.6757 
E 
n= 21 =__2Y -1.0278A 
Ry. 68 +5.6757 M 
[: 40 
E 
— AS) 
y EA 
40 
2 ds =120 
o AA 
R"=300|162=-52 R'=120|40=32 
42 
; 4 2(6 A) 
p= 4428) 22 
] 1 = = 1.667 A 
50 30 30 QQ +60 
E»: 5 
2 42 E 
a 40 
6n 
129 
Es Tev 


AAA 
R'=300 |60=50 


R'y = 12 92 /[(4 2 +52) = 120 [9 2 = 5.143 9 


E 
r=2=__8VY_  -0875A 
Ry 10+3.1430 


12 2) _ 12 (0.875 A) _ 


nad ERE 0.5 A 
12 Q +90 21 0 


> dá = 
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30 2")  _ 30 (0.5 A) 
3100+60 36 Q 
F; > Ir, — P; + I”; + I”, 
= 1.0278 A + 1.667 A + 0.4167 A = 3.11 A 


TI”; == - 0.4167 A 


S. a  Ria=R3+R¡[R)=42+62/32=40+20=6020 
RE —_—30Q(18V) _ 


En ER 30760 ¡del 
A PS A 
Ra +R 60720 
h= 707 = 01667 A 
Iz = a = 0.0566 A 
7. (D: Ry! em 
| , | Rp =62|[32=22 
EY 
Exp: Em 


6 2118 V) 
Ves AS DY 

8V 60+371 j 
84 V 


60 
qe yl Em, = 72 V + V 
30 


(1D: Rp: 
soda 2. Roa =5.6k2 || 2.2k2 = 1.579 k2 


Ep: Superposition: 


Et = IRr 
8 mA(S.6 kQ [2.2 kQ) 
8 mA(1.579 kQ)) 
12.636 V 


2.2 kQ 


VA 


(Odd) 79 


_ 5.6 k2(16 V) 
5.6 kM + 2.2 k£ 
= 11.487 V 
9. (D: Ry: 
60 Q 252 
v0 0 Ry, = 25 2 + 60 2]130 2 
= 45 £ 
Er: 
Th 19V +V=0V- 
| y V Y + 
60 Q 25 Q 
+ 
35 30215 _¡0y 
30 2 + 60 1 
=5V-10V 
= —-5V 
(UD): Kg: 47kQ 
a S27 ka 3.9k0 
Rip = 2.7kQ || (4,7k2 + 3.9kQ) = 2.7k0 || 8.6kQ = 2.055 kQ 
Em 


3.9 kQ 


3.9 k0(18 mA) 
39k0 + 7.4 k9 
Em, = 1'(2.7k9) = (6.212 mA)Q.7 k0) = 16.772 V 


IT” = = 6.212 mA 
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11. Rp, ] 
3.3 kQ 1.2kQ 
2.2 kQ 56 kQ 6.8 kQ ER 
F Ll 


2.2k8 || 5.6k0 = 1.579 kQ 
R' = 1.579 kQ + 3.3k0 
= 4.879 kQ 
R" = 4.879k9 || 6.8k0 = 2.841 k0 
Ry, = 1.2kQ + R” =1.2k2 + 2.841 kQ = 4.041 k0 


Exp: Source conversions: 


22 V 

1, = 2V =10mA,R.=2.2Kk9 
1 73106 ado 

p= 2V_ 


=—_— = 2.143 mA, R. = 5.6kQ 
5-6 KO li 
Combining parallel current sources: /'y = 1; — [, = 10 mA — 2.143 mA = 7.857 mA 


2.2k2 | 5.6kM = 1.579 kQ 


Source conversion: 


E = (7.857 mA)(1.579 k2) = 12.41 V 
R' =R,+3.3kN = 1.579kN + 3.3 kN = 4.879 k0 


1.2kQ 
A ll + v=ov- + 
4879k0 68k0 E 
Th 
12.41 6 V ] 
¡- 12.41 V-6v 


6.41 V 
ASTIKOD+68Kk0 11.679 k0 dl 


Vé.sxo = 1(6.8 K0) = (0.549 mA)(6.8 kQ) = 3.733 V 


15. MD Ry 

220 | | Ry = 20 + 120 = 1492 

—>Y 

Pr 122 

Iv: 12 2063 A) 
n= —_—_—_ LL = 2.5871 A 
a N”" T0+20 
7% S120 (Y3A 
(Odd) 
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(MD Ry 
y N” 
15. (a) O 
—Y 
R > o . Q 
In:  Superposition: 
Í: 
a Ou: UN 
E: 


A $ 
FA | E 0 
20 V 


eRy=52 + ns = 7.59 
ia 'A == 2.667 A 
S0+ 
2 
7 
ly = H = 1.333 A 


Ry = 252 || 16 2 = 9.756 2 


IN =3A 
20 V 
n= = 2.05 A 
N 97562 


Iy=1Iyw-—TIw=3 A -— 2.05 A = 0.95 A (direction of Iy) 


(b) Ry: 
22 
eRy=42[|Q02+20=202 
620 30 40 
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(Odd) 


(b) 


72V 


% 


Í; = 


IÍy = 


, Ss0 


162 


a 
22 | 162 =1.7780 
52 || (12 2 + 1.778 0) = 3.669 Q 


20 V 


Ry 20% + 3.669 Q 
5 (0.845 A) 
5 Q + 13.778 2 
_ 16 0(0.225 A) _ 
160+20 


3.3 kQ 


p kQ l > 
2.2 kQ 


40 


= 0.225 A 


0.2 A 


= 0.845 A 


ja 72 V 


4026 2 +6 22 0) 


72 V 


La e A 


Iy=I-=L=34A-4A=30A 


Ry=22+162 | (122 + 40) 
=202+162 | 169 


20+80 
10 Q 


Ry = 3.3k2 + 1.1k0 || 2.2 k0 
= 3.3 kN + 0.733 kQ 
= 4.033 kQ 
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In:  Superposition: 


Es: 
Los 12 V 
, T — 
He 1.1k2 + 1.32 k0 
1.1kQ 3.3 k0 = 4.959 mA 
y 
El 712 V Mia 2.2 k(1(4.959 mA) 
227 k90 + 3.3 k0 
ETE = 1.984 mA 
1.32 k0 
E: 
' V 
33kQ A a IA 
A 3,3 KQ + 0.733 kQ 
22K2 Ti = 0.9918 mA 
4V 
0.733 kQ 


Iy = Iy + T'y = 1.984 mA + 0.9918 mA = 2.9758 mA 


19. a (NM R=Rp=142 


b. (Mo Pu = En /4Ry, = (36 V)%/4(14 0) = 23.14 W 
(ID Pmax = Efy/4Ryy = (10 V)*/4(7.5 Q) = 3.33 W 


21. a. R=Rp = 9.7562 
b. R=Rp=22 


a. Pax = Et /4Ry, = (9.268 V)"/4(9.756 1) = 2.20 W 
b. Puna = E%y/4Ry, = (60 V)/4(2 1) = 450 W 


p 


23. P Em _| 
Mn 21% 
with R, = 02 7p 18 a maximum and R,,, a minimum 
". Ponax € Maximum 
25. 


solis RA, = 100 2 
E T12V 


Z 
v 
R 
Since R, fixed, maximum power to R, when Ve, a maximum as defined by P, = _ 


“. R = 500 L and P.... 


2 
- U2YY —14w 
100 9 
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mE -253VW22k0 +20 V/82k2 _ 0280 y 


e 1/2.2 kQ + 1/8.2 k9 
1 
eq 1/2.2 kQ + 1/8.2 kQ 
E 0.2879 V 

Ll = _A sas AAA _27—-.=393 A 

LL Ra*RL] 1746k0+5.6k0 á 

4 AN4.7 2) + (1.6 A)JB.3 2) 18.8 V + 5.28 V 
292. 1 = 48478) +d646.30 _ 188 V +528Y _20 4 

eq 4702 +3.3 0 8 2 


Reg =470+330=80 


RU 
1, = Zo). BLGOLA) 2751 
Reg + Aso 8 0 +2790 
V, = 1,R, = (2.25 A)(2.7 0) = 6.075 V 


31. 15k0 || (8k2 + 7k0) = 15k0 || 15kQ = 7.5k0 
7.SKkQ(60 V)_ _ ¿sy 


Ma A 
a" TSKkN + 2.5k0 
45 V 
l,= —— =3mA 
a T5KO 
a a a 
4kQ 
45 V 3 mA + 
po 
b b b 
33. . 
2 Vap = O V (short) 
a ob =0A (open) 
sA()) 42 122 82 ()5A R, any resistive value 
1-04) 1=0A 1 Pbi=0 Al | 
>> AMA 
I=5A 


. . Ra = short-circuit, open-circuit, any value 


(Odd) 
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35. (a) 


q 10 V 
IT” FkQ[8Sk0 + 4k0][4 k2 
E 10 V 
2.667 kQ + 2 k2 
10 V 
= Y =2.143mA 

4.667 k2 sE 

I Musica 1.429 mA, ], = 1,/2 = 1.0715 mA 
= = a mA, = —. 1, m 
ll” 3020+40 a 
I=1, — L = 1.429 mA — 1.0715 mA = 0.357 mA 
(b) v -_ (8kQ[4 k0(10 v) 
8 kQ14 k0 + 4 k014 kQ 
5 = 5.715 V 
4kQ 4 kQ V, E 
A, * o I, = su 0.714 mA 
= 4.285 V 
4kQ 8 kQ V, D 
A, + L, = 3 = 1.071 mA 
= 0.357 mA 
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CHAPTER 9 (Even) 


(Even) 


2 a. I 
80 
; 8 (9 A) 
9A() PT= LY =4A 
8 2 + 10 0 
E: 
Po a in DR 
10 Q +8 Q 
K(dir. of I') =I" - 1” =4A-1A=3A 
b E¡: 
I 
] Ip= YY > -194A 
18 Q +3.6 Q 
1,1318 2 y - 91D _ 9 0(1944 A) 
qe LL. 92+6N0 150 
E [ev = 1.1664 A 
A 15 LI) 15 Q(1.1664 A) 
L————150/|100=62 P= nm * ——=—— 
920 /162-=3.62 15 Q + 10 Q 25 ( 
=0.7A 
E»: 
T 
E,= 24 V Ip= 2 -24VY 24 
9n 102 e A 
Ñ 15 QU Li 
—15N+10N 
90 /|182-620. 1529/102-60 
Log =1  +1"=0.7A+1.2A =1.9 A 
4 E: 
Y, = 68 k036 Y _130vy 


6.8 kQ2 + 12 kQ 


87 


88 


12 k0(9 mA) 


Y", = LR, = (5.745 mA)(6.8 k0) = 39.06 V 


Pr—> 122 


Er = IR = (3 A)(12 2) = 36 V 


Er 
Rm + R 


rR=100:P= [__36Y__ l100 2 = 9.9723 W 
14 Q + 100 Q 


2 
=[|_36Y__ 1529-1005 w 
140+20 


— 12 KM + 6.8 k0 


= 5.745 mA 


CHAPTER 9 


(Even) 


7504+20 


2 
10 Y | 2 2 = 2.2161 W 


Z 
| 100 Q = 0.8653 W 


Ri = 25 2 || 16 2 = 9.756 Q 


Ri = 42 (22 +62/|3 0) =202 


72 V 
[7 = =9A 
T  62+32[0 2-40) 

3 21D _ 300 A) 
L= ia +. =3A 
2. 30+60 9 1 
Em = Vo + V¿ = (Up(6 0) + 1Q2) 


p (9A)J(6 Q) + 3 ARQ 2) = 60 V 


89 


200 /502=40 
162 |(120+40)-820 


HEN 
59 |(122+160)=52 || 28 Q = 4.2424 Q 


20 V 
Lh=_—_ ==" __ =0.825A 
T" 72007472424 0 
5 Q1 
a Un _ 5 (0.825 A) _ 0.125 A 


5072810 33 0 
Em = Vión = U)AS6 2) = (0.125 A)(16 M) = 2 V 


+ Re = 3.3k0 + 2.2kQ 1.1 k0 
= 3.3kQ + 0.733 kQ 
= 4.033 k2 


E = V. = A A 
Th" "22%" 323 07+11K0 
=8V 


En = Eq +E"nm=83V+4V=B1BV 
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12. a. Ryp' B 


51 kQ 
10k0 <Rry, = 51 k2 || 10k2 = 8.36 k2 


B 
51 kQ s 
10kQ 10 kQ2(20 V) 
E AE AA A la 
il CM OKA +51 KO sl 


Exp: 
20 


b. IpRg + Ver + loRc > 20 V 


20 V - V pa 
a CE 2WV-8VY _ 12VY _¿24ma 


Re+Rg  2.2k82+0.5k82  2.7k0 


4,444 mA 


de 
E 
Th 
o V - A 


Em 7 ipRip — Va VE=0 
and /p = 
dl Ron 8.36 kQ 

2.58 V - 2.222 V _ 0.358 V 


= “36 KO era” 


d. V¿=20V -— I¿R¿= 20 V — (4.444 mA)(2.2 kQ) 
= 20 V — 9.777 V 
= 10.223 V 


Ry=62 | 32=22 
62 


(Even) 


Em - VaE 7 VE _ 3.28 V - 0.7 V - (4.444 mA)(0.S k0) 
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E: — 
l La a A 
72 V 
30 
E>: E 
y á 18 V 
" eo To. 
3Q 
In=y + y= JIBA+FGA=42A 
(ID(a) Ry 
2.2 kQ 
Íy: 
Í: 
Py = 8 mA 
E: 
pr 5.6k0 7.2 kQ 
N 
16V 
16 V 
Js = 7.2727 mA 
N” 220 Ñ 
Iy? = 8 mA — 7.2727 mA = 0.7273 mA 
92 
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16. 


(Even) 


(D() 


1D() 


R N: 


30 2 Ry = 252 +602 || 30 2 
=25 2 + 202 
= 45 2 


15 V 


Tr = 
IT "602 +30 2/25 0 


= 0.2037 A 
30 Q(1p 


Pj= _ Y 
NN" 300+2502 
= 0.1111 A 


E = 10 V: 


60 Q 


10 V y cl 
25 Q N”" 252 + 60 98130 9 


30 0 Ta a 10 V 
25 Q + 20 Q 
= 0.2222 A 


Iy (dir of 1") = "y —= Ty =0.2222A — 0.1111 A = 0.111 A 


4.7 kQ 
An 2.7 kQ 3.9 kQ 


_ 3.9 kQ(18 mA) 
N " 3.9Kk0 + 4.7 k2 


= 8.163 mA 
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18. a. Ry: 


40 
a 
AN 122 Ry=402 | 122=30 
b 
E = 12 V: 
40 
12 V 
, ER IN 
12 Y A 122 N 4 ( 
I=2A 


I"y=2A 
In= Ty +PPy=3A3+2A=5A 
b. Ry: 
20 Ry=Q2+40]4 0) [4 2 
sn = (22 +22)[4 0 
ld = 2% -20 
2 
42 
me 4 V 
4 


6V 42 


Iy=I-L=1A-0.25A =0.75 A 
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20. 


22. 


(Even) 


¡Am 


6n[|32=20 


y 
= 
Il 
y 
ll 


60 
+ Em- 
60 + 
a , 18Y E, =72V + Ve 
Q 


= 72 V + 12 V = 84 V 


Er _ (84 V) 
y A A A 
"E 4kpm 4Q0) 
Rr» 


5.6 kQ 22k2  r, =5.6k2 | 2.2k2 
1.5795 kQ 


8 mA(2.2 kQ [5.6 kQ) 
8 mA(1.5795 k£1) 
12.636 V 


0 
IEA 


y 22k0  Ef= 3S5KM16W_ 
56kQ0 E S.6k0Q + 2.2 k0 
Z 11.487 V 


16V 
Er (polarity of E" yy) m Er e E" 
= 12.636 V — 11.487 V = 1.149 V 


2 
_ Em _ (1.149 vy? 


As AL <= 0,21 mW 
IR (1.5795 KQ) 


R = Ry, = 42 [42 =22 


95 


5A 340 E" 7 = IR7 = (S AJA 24 0) 
= (SA)JQ 2) 
= 10 V 


Ri + R 


4 
R = 50 0) =30.P=58W 
Pe 30 0) =3.50,P= 56 W 
R=2(20) = 40, P= 53.78 W 
PW) 
0 
7 P "60.5 W 
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24. 


26. 


28. 


30. 


32. 


(Even) 


b. No, examine each individually. 


Then P,4 = 


2 


4 


V, and therefore V,, will be its largest value when R, is as 
large as possible. Therefore choose R, = open-circuit (oo (2). 


F will be a maximun. 


Irt =4A+7A=11A 
2 = 100 [62 | 32 = 1.667 2 
= I,Ry = (11 A)(1.667 2) = 18.34 V 


v 
n= 1>=B3%2Y - 61134 
Ri 32 
Iry =2A —0.2A — 0.001 A = 1.799 A 
es 200 2 || 200 2 || 100 2 || 10 k02 = 49.751 £ 
V, = IRy = (1.799 A)(49.751 M) = 89.5 V 
Vz _ 89.5 V 
Lis == >: > 20,448. A 
LR. "2002 
7 — (4 mA)J8.2 k0) + (8 mA)(4.7 kQ) - (10 mA)(Q k0) 
eq 8.2 kQ + 4.7 k0 + 2 k0 
- 328 V+376V-20V _33876 mA 
] 14.9 kQ 
Rey = 8.2kN + 4.7k0 + 2k8 = 14.9k0 
R 
ls egleg  _ (14.9 k0)(3.3826 mA) _ 2.3226 mA 
Roy + Ry 14.9 kQ + 6.8 kQ 
V, = I,R, = (2.3226 mA)(6.8 k2) = 15.7937 V 
Iba 
8 051ka ys 10 V - 8 V 
2 kQ ba TAO NEO 1er 
MERO 2 k0 + 0.51 kQ + 1.5 kQ 
E = 0,4988 mA 
Vo.sig = (0.4988 mA)(0.51 k0) 
A 0.4988 mA 19.608 mA = 0.2544 V 
—L Ob, > = 10 V — 0.2544 V = 9.7456 V 
a -] ] Sh 0.51 kQ qn 
9.7456 V 
A 
a. TI, L 7 > 15m, [== 0.5 mA 
8x0 + 52 
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36. 


98 


24 V 


hs = 0.8333 mA 
sv "URI 8SKOUZ KI 2 
24kQ , 12 k07) sd 
— E ES A m 
rn 314 120 + 8k0 


yes 
de R¡0) A 30(6 A) E 
R> R¡ + R) + R; 30+20+40 
V = IpR, = Q AJO 0) = 4 V 
0 ED 


RO ROARAR. 30+20+40 
V = IrR; = (1.333 AJG NM) = 4 V 


yes 
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